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Abstract
During the past 20 years, posttraumatic growth has been recognized and
emphasized to promote physical and psychological health after life-threatening events.
There has also been an increasing number of individual studies on posttraumatic growth
and its associated factors. However, it still remains unclear whether and how these
relationships are facilitated. Therefore, the current meta-analysis aimed to provide a
comprehensive understanding on the important associated factors of posttraumatic
growth. Posttraumatic stress, event centrality, emotion regulation, and religious or
spiritual coping and their actual relationships with posttraumatic growth were examined
along with some potential moderators. Results from 56 studies (N = 20,132) revealed that
all four factors are positively related to posttraumatic growth. Event centrality showed the
largest effect sizes. Emotion regulation and religious or spiritual coping yielded moderate
effect sizes. Posttraumatic stress indicated the small effect sizes. Trauma type, study type,
and time since the traumatic event were significant moderators of all the above
relationships of posttraumatic growth. Heterogeneity issues among included studies were
addressed. Findings from the current meta-analysis expanded an avenue for future
research to determine facilitators of therapeutic outcomes in trauma populations, as well
as clinical factors affecting such processes.
Keywords: Posttraumatic Growth, Posttraumatic Stress, Event Centrality,
Emotion Regulation Strategies, Religious Coping, Spirituality, Trauma, Meta-Analysis
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Associated Factors of Posttraumatic Growth: A Meta-analysis
Traumatic events such as serious illness, physical abuse, accidental injury, wars
and natural disasters can trigger potential posttraumatic stress (PTS) symptoms leading to
posttraumatic stress disorder (PTSD) (Friedman, 2013). During the past 20 years,

relevant research regarding traumatic life events has been increasing and the majority of
studies have focused on negative sequalae of traumatic events. However, it has been
recognized that stressful life events can also bring about posttraumatic growth (PTG)
(Taylor, 1989; Tedeschi & Calhoun, 1996). Current studies of PTG mainly focuses on
positive psychological changes experienced by the individual as the result of traumatic
life events or challenges, which usually present as a higher level of functioning. For
example, individuals who survive from life-threatening situations (e.g. cancer,
HN/AIDS, combat injuries, traffic accidents) present adversarial growth with regard to
better cognitive and emotional functioning after struggling with the stressors (Sawyer,
Ayers, & Field, 2010). Unlike terms such as "optimism" and "resilience," which
emphasize the adjustment excluding the adversity, PTG is described as stress-related
thriving upon the adversity.
Although it has been acknowledged in many studies that PTG (also known as
benefit finding) could be found in individuals who previously experienced traumatic or
stressful life events, the empirical data regarding the relationship between PTS and PTG
have been conflicting. In addition, other underlying associated factors of PTG that would
provide in-depth understanding of positive psychological posttraumatic experience are
yet to be examined. For example, research has revealed that trauma exposures are usually
followed by strong emotional responses (Resick & Gerrol, 1988), which requires an
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individual's ability to regulate emotions. Emotion regulation has been shown to affect
how the individual explains one's traumatic experiences, and different aspects of emotion
regulation such as avoidance, rumination, thought suppression, expressive suppression
and worry can negatively affect individual's PTG and increase PTSD symptom severity
(Bond et al., 2011). On the other hand, event centrality, which in most studies refers to
the extent to which the individual perceives the trauma event as central to his or her
identity, has been largely indicated as a factor negatively associated with a person's PTG
(Boals, 2014).
Different trauma types and intensitie~ could influence an individual's PTS
symptoms and therefore affect the level of PTG. Different trauma types include combat
injuries, accidental trauma, cancer, sexual or physical abuse and natural disasters, and
each of these may produce different outcomes on PTG.
Although the number of individual studies on PTG has increased, only a few
meta-analyses have been conducted that examined emotional regulation and event
centrality as predictors of PTG. The purpose of the current study is to provide a
comprehensive quantitative meta-analysis of research on possible facilitators of PTG,
which could provide insight into the field of clinical trauma psychology as well as the
positive psychological changes of various trauma populations.
Understanding Posttraumatic Growth (PTG)
The opinion of "what does not kill you makes you stronger" is ancient, but the
term PTG, which describes positive changes resulting from struggles with major
adversity was first emphasized only about 20 years ago (Tedeschi & Calhoun, 1995).
Before that, the majority of the studies mainly focused on the negative sequalae of
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stressful events. PTG or benefit finding refers to positive psychological changes resulting
from fighting against traumatic and challenging life events (Tedeschi & Calhoun, 1996).
PTG mostly presents in the following ways: an increased appreciation for life, more
meaningful interpersonal relationships, change in priorities, an increased sense of

personal strength, and a richer existential and spiritual life (Tedeschi & Calhoun, 1996).
PTG is more of an ongoing and long-term process rather than a short-term consequence
that occurs immediately after the event (Tedeschi, Calhoun & Cann, 2007).
The most commonly used quantitative measurement of PTG is the Posttraumatic
Growth Inventory (PTGI) developed in 1996 (Tedeschi & Calhoun, 1996). Five major
factors of PTG are measured in this 21-item scale: new possibilities, relating to others,
personal strength, spiritual change, and appreciation of life. The PTGI has shown good
internal consistency and test-retest reliability in measuring multiple self-reported life
difficulties across cultural backgrounds, including chronic illness, natural disasters,
combat injuries, and interpersonal traumatic events (Gerber et al., 2011; Ho, Chan, & Ho,
2004; Thombre et al., 2010; Zhou, Wu, Fu, & An, 2015).
Two factors that facilitate PTG are cognitive processing and disclosure of the
event (Wortman, 2004). Multiple explanations have been raised regarding the specific
cognitive process that informs the phenomenon of PTG. One of the most important
theories proposed by Janoff-Bulman (2004) discusses three exclusive models of PTG:
strength through suffering, psychological preparedness, and existential reevaluation. In
terms of strength through suffering, it means through experiencing debilitating pain and
traumatic distress, individuals develop new adaptive coping strategies that bring new
possibilities and become more aware of the previously undiscovered strengths. This
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model is represented by two factors in Tedeschi and Calhoun's PTGI: personal strength
and new possibilities, which are largely based on the person's perception and self-report.
Psychological preparedness, on the other hand, represents the survivor's existential status
as a result of successful coping, which can be better understood by challenges and
changes in the person's assumption world. Through rebuilding their fundamental
assumptions, individuals essentially incorporate their experience; the new assumptions
ultimately acknowledge the person's greater danger and increased vulnerability without
pervading their inner world. The third model, existential reevaluation, represents
appreciation of life, relating to others, and spiritual change in PTGI. It stems from a new
appreciation of one's existence in the world by which the individual perceives the whole
experience as the "gift" ofliving and is often discussed with regard to the special benefit
finding of multiple domains in life, especially loved ones (relating to others) and
spirituality (spiritual change).
Typically, exposure to stressful events are believed to be the precursor of PTG
(Linley & Joseph, 2005; Park & Helgeson, 2006). However, PTG does not result only
from traumatic exposure (O'Rourke, 2008). The "assumptive world" built up by
individual's beliefs about the world and their roles in it could be strongly chalJenged by
actual traumatic events. Accordingly, the individual would be forced to re-examine those
existing beliefs. The terms "rumination," "cognitive processing," and "cognitive
engagement" have been used to refer to the process in which the individual re-examines
the previous assumptive world and has been found related to positive psychological
changes. In that situation, research shows that PTG can also coexist with distress brought
on by the event without indicating the growth is negative or unimportant (Aldwin &
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Levenson, 2004). Although the research basis for PTO has been investigated by
conceptual and empirical evidence, it is still agreed that a better understanding of PTO
needs to be provided considering its complexity (Tedeschi, Calhoun, & Cann, 1995).

Posttraumatic Stress (PTS)
PTS refers to the situations or conditions in which a person encounters a lifethreatening stressor. Stress symptoms include, but are not limited to, intrusion symptoms
(re-experiencing dreams, memories or flashbacks), persistent avoidance of stimuli (e.g.
distressing memories or thoughts and external reminders), negative cognitive and
emotional alterations (e.g. negative mood state or distorted cognitions), alterations in
arousal and reactivity (e.g. irritable, self-destructive behaviors; hypervigilance) for at
least one month following the traumatic event (APA, 2013). According to recent
research, common sources of PTS include life-threatening disease such as malignant
tumors or cancers (Cabizuca, Marques-Portella, Mendlowicz, Coutinho, & Figueira,
2009; Smith, Samsa, Ganz, & Zimmerman, 2014); traffic accidents; combat injuries;
natural disasters; and grief.
As the understanding of traumatic events has increased, researchers have been
paying more attention to the potential link between PTS and PTO. However, so far the
data and conclusions on the association between PTS and PTO are unclear and remain
controversial. The current research on PTS and PTO still focuses mainly on cancer
patients or survivors, and longitudinal investigations suggest mixed results. Some have
argued that PTS and PTO are distinct outcomes following the traumatic event: a positive
association (Ahrens, Abeling, Ahmad, & Hinman, 2010; Lowe, Manove, & Rhodes,
2013; Snape, 1997); a negative association (Tomich & Helgeson, 2004; Carver &
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Antoni, 2004); or no significant relationship between early benefit finding and later
distress (Sears et al., 2003; Widows et al., 2005). On the other hand, some think that PTS
and PTO may have common predictors. The social-cognitive processing (SCP) model
(Lepore, 2001) also suggests a potential common predictor of PTSD symptoms and PTO
following cancer. Janoff-Bulman (1992, 2004) has emphasized the potential for trauma to
''shatter assumptions'' (2004, p. 30) individuals hold about themselves, the future, and
the world. In terms of the above mixed conclusions, Cordova et al. predicted that greater
perceived degree of threat posed by cancer would be associated with a greater likelihood
of both PTSD symptoms and PTO (Cordova et al., 2007). Therefore, understanding the
actual association between PTS positive psychosocial traumatic adjustments may be
helpful and valuable for posttraumatic services in trauma populations.
Event Centrality
Event centrality, according to Boals et al., refers to "the degree to which an
individual believes a negative event has become a core part of their identity" (2010, p
520). Event centrality has been viewed as a turning point in the core component of one's
personal identity for people exposed to traumatic events (Berntsen & Rubin, 2006).
Previous research has indicated that re-examination of core beliefs is associated both with
PTS and PTO by providing a positive life change (Janoff-Bulman, 1992, 2006; Tedeschi
& Calhoun, 1996).
The Centrality of Events Scale (CES; Berntsen & Rubin, 2006) includes items
such as "I feel that this event has become part of my identity," "This event has become
a reference point for the way I understand myself and the world, ' ' and ''This event has
colored the way I think and feel about other experiences." Higher scores on the CES
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indicate that the individual perceived the traumatic event as central to his or her identity.
Not surprisingly, event centrality has been viewed by previous research as a contributor
to negative psychological consequences such as PTS. For instance, Berntsen and Rubin
(2006) found that higher levels of centrality were positively correlated with depression
and with the severity of PTSD symptoms. Similarly, individuals whose symptoms met
criteria for PTSD reported higher levels of centrality for traumatic events than those who
whose symptoms did not meet criteria for a diagnosis (Berntsen & Rubin, 2007). On the
other hand, studies have found that the experience of trauma could significantly challenge
and reshape the assumptions and core beliefs that the individual previously has toward
the self and the external world (Cann et al., 2010). Although core beliefs and event
centrality are distinct concepts by definition, they are suggested by research to relate to
each other in that event centrality is defined by the degree to which the person's life story
and self-identity is subsequently changed by the traumatic experience (Groleau et al.,
2013).
Apart from the association that event centrality may have to the negative
consequences, several previous studies also indicate its potential association with PTG in
that some individuals do report positive changes in life and personal experience in
struggling with the traumatic events. For example, in two samples of college
undergraduates and another sample of leukemia patients, those who experienced a higher
level of challenge to core beliefs tended to report higher levels of PTG (Cann et al.,
2010). Additionally, in a sample of 929 college undergraduates, Boals and Schuettler
(2011) found event centrality to be a significant predictor of PTG. Boals, Steward, and
Schuettler (2010) suggest that future research on centrality of event and PTG should
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specifically assess challenge to core beliefs. The current explanation of the association
between event centrality and PTG is that some persons who experience significant
growth tend to see the struggle with the event as a major component of the life narrative,
suggesting that centrality can play a role in the process of PTG (Groleau et al ., 2013).

Emotion Regulation
The link between an individual's emotion regulation and positive posttraumatic
outcomes will be another focus of the current study. Emotion regulation has been
identified as a critical factor in the development and maintenance of PTSD symptoms
(Bardeen, Kumpula, & Orcutt, 2013) as well as an associated factor in the resilience of
coping with traumatic experiences. Emotion regulation has been defined as the conscious
or unconscious effort to affect the likelihood, intensity, or duration of an emotion (Gross,
1998). People use emotion regulation strategies both consciously and unconsciously
when dealing with difficult situations.
Some of the strategies are healthy and positive, some are not. Some positive
aspects of emotion regulation strategies include acceptance and reappraisal (e.g.,
Thompson & Waltz, 2010; Vujanovic et al., 2009). In comparison, negative aspects of
emotion regulation are widely studied in their association with posttraumatic sequelae.
Aspects such as thought suppression (e.g., Rosenthal et al., 2006), expressive rumination
(e.g., Moore, Zoellner, & Mollenholt, 2008), experiential avoidance (e.g., Bond et al.,
2011), and worry (Pietrzak, Harpaz-Rotem, & Southwick, 2011) have been indicated so
far to be negatively associated with individuals' emotion responding towards traumatic
experiences.
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The emotional strategy that an individual applies to cope with adverse traumatic
experiences determines further cognitive and behavioral responding to the experience,
which consequently is associated with the individual's subjective appraisal of the
posttraumatic outcomes. Different aspects of emotion regulation strategies could
associate with a variety of trauma outcomes. For instance, rumination is characterized as
a pattern of perseverative focus on the cause and consequences of particular emotional
experiences (McLaughlin & Nolen-Hoeksema, 2011). Thought suppression involves
attempts to suppress unwanted thoughts, as well as efforts to monitor one's thoughts in
order to ensure that suppression is successful (Nixon et al., 2008; Wegner, Schneider,
Carter, & White, 1987). Expressive suppression involves efforts to inhibit the outward
display of affect (e.g., trying not to cry after receiving negative feedback; Gross, 1998).
Worry is characterized by efforts to direct attention toward thoughts and mental images
of future-oriented negative outcomes (Borkovec, Robinson, Pruzinsky, & DePree, 1983).

Spirituality and Religious Coping
According to Calhoun and Tedeschi (2006), five measurable factors are included
in their Posttraumatic Growth Inventory (PTGI, 1996). They suggest that PTG should be
measured by adaptations in perceived changes in self, relationships with others,
philosophy of life, spirituality, and new possibilities (Tedeschi & Calhoun, 1996). In the
spirituality domain, individuals experience a deepening spiritual life accompanied by
significant revisions in worldview, and may struggle with personal realizations with
morality and death (Calhoun & Tedeschi, 2006). Such explanations of spirituality
occurred after traumatic experiences are in accordance with spiritual emergency
suggested by Grof and Grof (1989, 1990). However, Calhoun and Tedeschi's PTG
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research emphasized spirituality that refers to "a greater sense of confrontations with
existential questions that were not possible before the struggle with trauma," whereas
religion is more narrowly prescribed by "an organized group and shared beliefs" and
describes the "specific form the transcendent reality takes" (Calhoun & Tedeschi, 2006,
p. 106). In Grof and Grof's study (1990, p. 57), such existential confrontations are called
"spiritual emergency."
On the other hand, current research has been more flexible on the definitions of
spirituality and religious coping when including them both as the associating factors of
PTG. Most of the studies view spirituality and religion as the facilitator of meaning,
connectedness and support (Darling, Hill, & McWey, 2004; Guthrie & Stickley, 2008),
which enable individuals to better cope with trauma aftermath. Studies have been
consistent in that positive spiritual and religious beliefs are beneficial to people dealing
with posttraumatic outcomes, that religious faith and spirituality can be deepened after
the traumatic event, and some constructs, such as religious openness and engagement in
existential questions are also associated with PTG (Mcgrath, 2011; Pargament, Desai, &
McConnell, 2006). However, research also suggests that some negative constructs, such
as spiritual struggle and spiritual strain (e.g., viewing God as punishing, feeling
abandoned or alienated by God) have been associated with mental and physical health
distress and declines (e.g., Exline, Park, Smyth, & Carey, 2011), but if they do not lose
their religious faith, they can still experience spiritual growth and posttraumatic
transformation (Exline & Martin, 2005; Murray-Swank & Pargament, 2011; Pargament,
2007).
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In a systematic review of 11 empirical studies that reported associations between
religion, spirituality, and PTG, Shaw et al. found that religion and spirituality are usually
beneficial to those dealing with the aftermath of trauma, traumatic experience can lead to
a deepening of spirituality or religion, and religious openness and readiness to existential
questions are typically associated to PTG (Shaw, Joseph, & Linley, 2005). In a primary
empirical study, 230 participants with near-death experience were found to have greater
PTG than comparison survivors and spiritual growth is correlated with the depth of neardeath experience, but near-death experience in this study does not influence posttraumatic
spiritual decline (Greyson & Khanna, 2014).

Trauma Type

In terms of types of traumatic events, Kira (2001) and Kira et al. (2013) proposed
two different ways that taxonomies/classifications of trauma emerge and each taxonomy
describes a different dimension of traumatic events. According to Kira (2001 ), the first
classification is in accordance with the impact of the event on different areas of
individual functioning. Such events include: attachment trauma (e.g., abandonment, death
of parents, and loss of significant others), autonomy/identity/individuation trauma (e.g.,
sexual or physical abuse, domestic violence, and war-related torture),
interdependence/disconnectedness trauma (e.g., losing long stand relationships, and
refugee experiences), achievement/self-actualization trauma (e.g., lay-off, demotion, loss
of health, and prolonged unemployment), and survival trauma (events that pose direct or
indirect threat to self or significant others' lives, including witnessing or participation in
war, exposure to attempted suicide or homicide, natural or manmade disasters, traffic
accidents, and violent crimes).
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The second classification is based on the external characteristics of the trauma
stressor (Kira, 2001). It starts with indirect trauma-like events and goes to severe and
direct trauma exposures. Trauma-like experience can produce similar traumatic
symptoms and their effects can be added up and amplified by the individual. Secondary
post-traumatization is an example of this category (Kira, 2001). Examples of indirect or
vicarious trauma include shared psychotic disorder (Folie a Deux) in which such
experience also affect other persons in a relationship with the individual even though they
are not exposed to the disorder themselves. According to Kira (2001), generational family
trauma transmission (e.g. Davies & Cummings, 1994; DeKylen, 1996) and collective
cross-generational trauma transmission (e.g. historical trauma) (Solomon, 1993) are two
examples of indirect trauma emergence.
When it comes to direct trauma exposures, it is noteworthy that direct traumatic
exposures include a variety of events such as severe illness, physical or sexual abuse,
natural disasters, and combat experience. Three major types of trauma that differentiate
the chronology of the exposure will be implemented in the current study as a subgroup
factor:
•

Type I trauma (single unexpected trauma), when a traumatic event happened once
and stopped (e.g. car accidents)

•

Type II trauma (complex traumas), which is a sustained and repeated series of
events that are characterized as prolonged from the past (e.g. physical or sexual
abuse, abandonment) or/and ongoing chronic traumatic or sickening conditions
(e.g. AIDS, cancer, or other terminal disease)
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Type ID trauma (complex trauma), which is a series of events that can either be
indirect or direct traumatic events of either type I and or II that affect one or more
areas of human functioning (e.g. refugees' experience, sexual or racial
discrimination) (see Kira, 2001).
The taxonomy of Type ID trauma proposed is summarized in Appendix A.
Research evidence shows that populations with previous or current experience of

the above direct traumatic exposures may present levels of PTG in different ways
(Tallman et al., 2014; Kilmer & Gilrivas, 2008; Ullman, 2014). For example, in an
explorative qualitative study of adult female survivors of child sexual abuse, Hartley et
al. (2016) identified and explored three superordinate themes and nine subordinate
themes of the PTG nature. They found participants with childhood sexual abuse endorsed
growth while coping with earlier sexual abuse, and some participants experience growth
and distress simultaneously in making sense of and understanding abuse, relating to the
self in a new way, and experiencing growth through relationships with others (Hartley,
Johnco, Hofmeyr, & Berry, 2016).

In addition, PTG is also evident in terminal diseases such as HIV/AIDS, and
cancers, as well as for caregivers who are exposed to those traumatic events as witness.
Cadell (2007) explored positive and negative changes in caregivers of patients who died
of complications related to HIV/AIDS. Results show that themes such as support and
spirituality emerged simultaneously with their distress and fear of death (Cadell, 2007).
On the other hand, a qualitative study on PTG and women with breast cancer indicate that
patients emerge three themes of PTG: increased interpersonal strength, appreciation of
life, and spiritual growth (Fallah, Keshmir, Kashani, & Azargashb, 2012).
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Current Research
The aim of this study is to provide a comprehensive understanding of PTG by
analyzing existing research examining its associations with event centrality, emotion
regulation, spirituality, and religious coping. The strength of their actual associations with
PTG will be determined respectively to bring more insights into the field of trauma
psychology. Specifically, the correlations between PTG and the mentioned variables will
be examined following three common types of direct traumatic events: single unexpected
trauma, sustained and repeated trauma prolonged from the past, and complex trauma
affecting human functioning. Analyses of potential moderators will also be conducted
based on the significant effect sizes found within any associations found above.
Moderators taken into account include: trauma type, trauma characteristics (time since
the event), and individual research variables (longitudinal vs. cross-sectional studies).
The aim of considering these moderators is to evaluate whether the significant
associations vary upon the above moderators.
Research into this area could help clarify the actual nature of posttraumatic life
change by providing integrative understanding of the interactions between negative
trauma-related reactions and positive posttraumatic outcomes. During this process, the
importance of positive emotion regulation, religious coping, and spirituality will be
discussed to implicate clinical interventions by targeting such indicators of PTG.

In addition, it is important to note that although one meta-analytic review has
examined the correlation between PTG and PTS symptoms along with religious coping
(Shand, Cowlishaw, Brooker, Burney, & Ricciardelli, 2015), the samples included were
limited to oncology populations and the analysis conducted between PTG and PTS
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symptoms was based on a small sample of studies (k = 5). According to Field (2003), it is
problematic to trust the accuracy of effect sizes when the studies included in a metaanalysis are less than 20. Additionally, so far there has been a lack of comprehensive
exploration regarding whether and how negative emotion regulation strategies (e.g.,

rumination, avoidance) contribute to positive changes following traumatic events in that
most of the existing correlational research focuses on discussing their relationship with
negative posttraumatic outcomes such as PTSD.
Hypotheses

1. There will be a positive relationship between PTS and PTG. However, the
strength of this relationship will vary upon different types of trauma as well as time since
the traumatic event.
2. Event centrality will demonstrate a significant positive association with PTG.
Events that lead to challenge or cognitive reexamination of the individual's identification
indicates positive growth after trauma. The strength of this relationship will vary upon
time since the event.
3. Negative emotion regulation strategies such as suppression, rumination, and
experiential avoidance will demonstrate significant negative associations with PTG,
whereas positive emotion regulation strategies such as acceptance and reappraisal will
demonstrate significant positive associations with PTG.
4. Spirituality and religious coping will demonstrate a positive association with
PTG. More spiritual adaptation will promote PTG by developing healthier self-efficacy
beliefs.
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Method
Identification of Studies
Pertinent published articles and primary studies related to PTG were initially
identified and collected via online databases from Booth Library at Eastern Illinois
University. Articles within these databases were used: PsycINFO, PubMed,
PsycARTICLES, MEDLINE, ERIC, Dissertations & Theses (WorldCat). In addition, a
web search via Google Scholar performed as a supplementary strategy to reduce
publication bias. A search of abstracts from relevant conferences was conducted to locate
additional unpublished work in the area. Authors of unpublished dissertations and
conference posters were contacted for relevant full articles. However, no unpublished
studies met the inclusion criteria of the current study. Relevant references of previous
primary studies were also searched to identify more eligible articles. Along with the
articles generally identified above, studies included in similar PTG meta-analyses (Prati
& Pietrantoni, 2009) as well as the statistic guidelines by Decoster (2004) were perused

for relevance.
Searched terms were keywords included: posttraumatic growth, post-traumatic
growth, benefit finding, stress-related growth, adversarial growth, posttraumatic stress,
posttraumatic stress symptoms, PTSD, trauma reactions, distress, emotional distress,
emotion regulation, emotion regulation strategies, suppression, thought suppression,
rumination, acceptance, reappraisal, event centrality, centrality of event, challenge to core
beliefs, identity centrality, spirituality, religiosity, and religious coping.
Inclusion and Exclusion Criteria
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Searches of literature were limited to research from 1996 to 2016. This time range
was applied because the introductory paper on the Posttraumatic Growth Inventory
(PTGI) by Tedeschi and Calhoun was first published in 1996 (Tedeschi & Calhoun,
1996). Other characteristics of the included literature are: First, participants were 18 years

or older. This was decided because research evidence is still vague on the difference for
the PTG experience between adults and children or adolescents (lckovics, Meade, et al.,
2006; Milam, Ritt-Olson, & Unger, 2004). Second, quantitative measures of PTG and
other variables have to be provided in the assessment process as well as the examination
of the relationship between PTG and at least one of the variables (PTS, emotion
regulation, event centrality, and spirituality). Studies that used qualitative assessment or
reviews of literature were excluded. Third, PTG should be measured as a result of
exposure to traumatic events. Fourth, intervention studies were excluded unless the
baseline PTG was measured prior to the intervention and the data can be extracted to
calculate effect sizes. Fifth, sufficient statistical information (e.g. correlation coefficient
r) was reported in the article for the effect size calculation. Sixth, published articles

included should be from English peer-reviewed journals. Seventh, cross-sectional studies
as well as longitudinal ones which reported cross-sectional relationships were included in
this meta-analysis. The process of systematic research can be found in Figure 1.
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Relevant studies identified via
database searching
(k=8722)

Duplicates screened and removed
(k=4742)

Abstracts excluded (k =2376):
• Irrelevant topics
• Sample under the age of 18
• Language not in English
• Study type (e.g. literature
reviews)
• Sufficient data information
not provided
• PTG not as criterion
variable

Abstracts reviewed
(k =3980)

••
Full text reviewed for eligibility
(k =1604)

1,
Studies eligible for coding and
quantitative synthesize
(k = 56)

Full text articles excluded (k
=1548):
- • Irrelevant topics
• Full text unable to access
• Sample under the age of 18
• Study type (e.g .
intervention studies with no
baseline PTG reported)
• Experience reported not by
participants
• No validated quantitative
measurement of PTG or
other predictor variables
• Unclear or insufficient data
information provided
• Data analyzed by diagnosis
~

Figure 1. Flow chart of systematic research for associated factors of PTG.
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Coding of Variables

Coding and data extraction were completed using Excel. Fifty-six studies yielded
by literature search were eligible for quantitative analysis and were therefore used in the
current meta-analysis. These studies are marked by asterisk in the reference list and the
descriptive information of the study is provided in Appendix B, C, D, and E.
The following data characteristics were extracted from the articles for metaanal ysis: 1) references and citation, 2) time of publication, 3) sample size, 4) study design
(cross-sectional or longitudinal), 5) trauma type, 6) participants' mean age, gender, and
ethnicity, 7) time since the traumatic event, 8) measure(s) for PTG, PTS, event centrality,
emotion regulation, spirituality, and religious coping, 9) effect size information and
calculation method for each of the relationship. Quality assessment for risk of bias was
also conducted based on the guidelines provided by Mirza and Jenkins (2004) in a
systematic review. Five criteria were applied in the current study: explicit aims,
justification sample representative of population, inclusion and exclusion criteria stated,
reliability and validity of measures justified, and statistical significance assessed. The
studies assessed were given the total quality score with the highest being five (1 = Yes, 0

= No). Quality scores for each individual study are also showed in Appendix.
In the current study, the correlation coefficient (r) with 95% confidence interval
( Cl) was chosen as the effect size estimate for the following reasons. First, this is a

common metric for which the greatest number of effect sizes could be reported or
converted; second, it is easily computed from either chi-square, t, F, or d; third, it is
readily interpretable (Rosenthal & DiMatteo, 2001). Statistics such as t values and
Cohen's d were converted into the effect size in those where r was unavailable to extract.
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To examine the possible factors that could moderate the relationship between
PTG and the above predictor variables, the following information was also coded from
the articles as follows: I) based on the types of direct exposures mentioned in the second
classification of trauma stressors (Kira, 2001). trauma type was coded as a categorical
variable including three major types: type I trauma (e.g., traffic accidents), type II trauma
(e.g., physical or sexual abuse, ongoing chronic illness), type ID trauma (e.g., refugees'
experience, natural disasters, sexual or racial discrimination), and mixed traumatic
events; 2) sample gender composition was coded as the percentage of female participants
(%); 3) sample age was coded as mean age in years; 4) time since the traumatic event was

coded as a continuous variable by month; 5) individual research type (longitudinal vs.
cross-sectional studies) was coded as a continuous variable; 6) methodological quality of
the studies was coded as a continuous variable.
Quantitative measurement for PTS symptoms included Perceived Stress
Questionnaire, PTSD Checklist-Civilian Version, Posttraumatic Diagnostic Scale, Impact
of Event Scale-Revised, Clinician-Administered PTSD Scale, and Los Angeles Symptom
Checklist-PTSD. Measures solely based on diagnosis or qualitative clinical interviews
were therefore excluded. Emotion regulation measures mainly included rumination,
suppression, and emotion regulation skills. Event centrality measures included Core
Beliefs Inventory and Centrality of Event Scale. Spirituality and religious coping
measures were combined into one category named R/S coping because measures
included were mainly on religious beliefs, religiosity, and religious affiliation.
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Computation and Analyses of Effect Sizes
All analyses in the current study were conducted via Stata/MP (Version 14). One
study included two unique samples and was therefore counted as two separate studies for
the purposes of frequency analyses.
The correlation coefficient (r) was able to be obtained from most of the articles.
Given that more information is retained using continuous r-type effect sizes, all d-type
effect sizes were converted to the r-type (Rosenthal & DiMatteo, 2001). Pearson
correlation coefficients (r) were calculated as an effect size measure (Rosenthal, 1991).
Results from multiple measures of the same variable were combined based on the
guidelines by Decoster' s (2004) guidelines to obtain a single effect size for each
predictor variable in each study. When studies reported effect sizes only for subscales of
measures, those effects were averaged. The distribution of effect sizes obtained was
described by stem-and-leaf plots.
Heterogeneity analyses were conducted on the primary effect sizes using the chisquare (X

2
)

test (df = k - I) and the /2 statistic. /2 values ranging 0-40%, 30-60%, 50-90%,

and 75-100% indicate minimal, moderate, substantial, and considerable heterogeneity,
respectively (Higgins & Thompson, 2002).

/2 values greater than 50% indicate significant

heterogeneity. A nonsignificant heterogeneity test suggests there is a unitary effect
existing among the obtained effect and the variability within is due to random error,
rather than other unidentified moderator variables (Arthur, Bennett, & Huffcutt, 2001).
Effect sizes along with confidence intervals were calculated using a random
effects model. This model was used rather than fixed effects model for two reasons. First,
this model is more effective that it accounts for both between-study and within-study
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error (i.e. sampling error), resulting in wider confidence intervals. Therefore, a random
effects model is more conservative in estimating the actual effect by reducing Type I
error (Field, 2003). Second, the weight of a study is more proportional in a random
effects model; therefore, the impact of one particular large study is less significant than it
would be in the fixed effects model. To correct the standard error formula of r-type effect
sizes, effect sizes were converted into a standard normal metric and were then
transformed back tor values using Fisher's r-to-Z transformation (Field & Gillett, 2010).
Thus, the weighted mean effect sizes reflect both the within-study variance (l/n-3 for
correlation coefficients in which n is the sample size) and the between-study variance.
Cohen's guidelines were used to describe the magnitude of effect size correlations
(Cohen, 1988), r values around 0.10, 0.30, and 0.50 indicate small, medium, and large
effect size, respectively.

If significant heterogeneity was observed in the obtained effects, moderator
analyses were conducted through single-factor ANOV As and multivariate linear
regression analyses. In order to reduce the amount of dependence in each analysis,
different cases with the same level of the moderator were combined and examined
together based on Cooper's recommendation (Cooper, 1989).

If the moderator analysis was significant for a categorical variable, Cochran's Q
values were calculated for the obtained effects within each level of the moderator. If the
moderator was continuous, it was divided into quartiles and Cochran's Q values were
calculated for the obtained effects of studies within each quartile (Littleton, Horsley,
John, & Nelson, 2007). Additionally, trauma type, time since the traumatic event, and
individual research variables (longitudinal vs. cross-sectional studies) were also included
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as moderators in the current study in order to investigate the variability between the
significant correlations.
Publication Bias
In terms of the file drawer phenomenon which is commonly seen in meta-analyses

where significant findings are more likely to be published than those nonsignificant,
publication bias was estimated through two approaches. First, funnel plots were produced
on the effect size in each study included against the standard error (Light & Pillemer,
1984). An unbiased study will show a symmetricity with the data points around a funnel
shape on the population effect size, reflecting greater variability in effect sizes from
studies with small sample sizes. Second, a fail-safe N analysis was conducted (Orwin,
1983). This method allows the current study to determine the number of missing studies
that would bring the smallest effect deemed other than zero to be substantially important.
Therefore, in the current study, fail-safe N was calculated for Cohen's small effect size
(0.10).

Results
Study Characteristics
The initial literature search resulted in 8722 studies. Of these, 4742 duplicate
articles were screened and therefore deleted. The abstracts of remaining potential studies
were reviewed for inclusion and exclusion assessment. Of these, 1604 articles were
eligible for full-text review. A total of 79 studies were eligible for final data collection.
However, during the coding process, 23 studies failed to provide valid statistics and were
excluded, leaving 56 for coding and quantitative analyses. Sample size of the included
studies ranged from 53 to 2326 with a total of 20,132 participants. Mean age of the
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sample ranged from 18.79 to 78 (For PTS, M = 35.99, SD= 14.71; for event centrality, M

=20.04, SD= 9.86; for emotion regulation, M =36.27, SD= 15.65; for religious or
spiritual coping, M = 32.64, SD= 11.79). Month since the event ranged widely from .74
to 360 (For PTS, M

=71.88, SD= 161.26; for event centrality, M =20.75, SD= 16.69;

for emotion regulation, M

= 16.43, SD= 11.39; for religious or spiritual coping, M =

57.22, SD= 69.61). Trauma type reported by most of the studies is type II and type III
trauma (k = 36), whereas 18 studies were conducted on mixed traumatic events. Most of
the studies were cross-sectional (k = 47). Most of the studies included samples
predominantly composed of females (k = 44). Of the studies that reported ethnicity
information, 25 were conducted predominantly based on Caucasian participants.
Quality Assessment
As mentioned above in the method, the quality assessment of individual studies
was conducted based on the guidelines provided by a systematic review in 2004 (Mirza &
Jenkins, 2004). Five criteria were applied in the current study: explicit aims, justification
sample representative of population, inclusion and exclusion criteria stated, reliability and
validity of measures justified, and statistical significance assessed. The studies assessed
were given the total quality score with the highest being five ( 1 = Yes, 0 =No). Most of
the studies indicated overall good quality with 92.9% scored 4 or more (k = 52). Quality
scores for each individual study are provided in the Appendix.
Descriptive Statistics
The distribution of effect sizes included in the meta-analysis are presented by
stem-and-leaf plots in Table 1. It graphically identifies the first digit of an effect size, the
last digit of an effect size, as well as the frequency. For PTS, the effect sizes were in the
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range of .01 to .52, with the median values between .20 and .29, suggesting a wide
variability. For event centrality, the effect sizes were in the range of .31 to .71, with the
median values between .50 to .54, suggesting a relatively normal distribution. For
emotion regulation, the effect sizes were in the range of .04 to .50, with the median
values between .34 and .37. However, the distribution looks skewed because the median
values do not present the largest frequency. For religious or spiritual coping, the effect
sizes were in the range of .20 to .98, with the median values between .40 to .68,
suggesting a relatively normal distribution. So far, all studies included into the current
analysis appeared to have positive effect sizes in their relationships with PTG (r > 0).
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Table 1 Stem-and-leaf Distribution of Effect Sizes for Predictor Variables of PTG
PTS
f

Stem Leaf

Event Centrality
f

Stem Leaf

Emotion Regulation
Stem

f

R/S Coping

Leaf

f

Stem Leaf

6

.0

1, 1, 1, 3, 3, 9

2

.3

1, 5

1

.0

4

2

.2

0,3

3

.l

1, 4, 4

2

.4

1, 8

3

.1

1,3,6

4

.3

5,6,6, 7

8

.2

0,3,3,4,5,6,8,9

4

.5

0, 1, 2, 4

2

.2

3, 7

4

.4

0,3,6,8

2

.3

7,9

6

.6

3, 5, 6, 8, 8, 9

2

.3

4, 7

2

.9

0,8

2

.4

6, 7

2

.7

1, 4

6

.4

0, 1, 2, 6, 7, 8

2

.5

0,2

1

.5

0

Note f

= Frequency of the effect size (r); R/S Coping =Religious/Spiritual Coping.
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Meta-analyses of PrG Associated Factors
Four separate meta-analyses were conducted on PTS, event centrality, emotion
regulation, religious or spiritual coping and their relationships with PTG. Results for these
correlates of PTG are presented below in Table 2. Forest plots indicating the point estimate
(correlation effect sizer) and 95% confidence interval for each study are also provided.

Table 2 Meta-analytic Statistics for Predictor Variables of PTG
PTG
Correlates

k

PTS

23

Event
Centrality

95% ClforES

Weighted
ES

SE

5082

.20

15

9645

Emotion
Regulation

14

R/S
Coping

6

N

12 (%)

Lower

Upper

.02

.17

.24

782.28***

97.20

.57

.03

.50

.64

250.80***

94.00

3047

.32

.05

.22

.42

392.88***

96.40

1638

.45

.09

.29

.62

101.03***

95.10

Note. k = number of effect sizes; N

=sample size; ES= effect size; SE= standard error;

CI= confidence interval; z2= chi-square test of heterogeneity, significant values indicate

more variability in effect sizes than one would expect by chance(*** p < .001); P. values
ranging 0-40%, 30-60%, 50-90%, and 75-100% indicate minimal, moderate, substantial,
and considerable heterogeneity;* p < .05, ** p < .Ol, *** p < .001.

PrS. The forest plot that provided the effect size distribution and significance for
each included study can be found in Figure 2.
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Study
ID

%

PTS (95% Cl)

1 (Anderson& Lopez-Baez 2008)
2 (Bauwens & Tosone 2014)
3 (Cordova et al. 2007)
4 (Dekel & Nuttman-Shwartz 2009)
5 (Dekel, Ein-Dor & Solomon 2012)
6 (Forstmeier et al. 2015)
7 (Garcia, et al. 2015)
8 (Lowe, Manove, & Rhodes 2013)
9 (Lowe, Manove, & Rhodes 2013)
10 (Marotta-Walters, Chol, & Shaine 2015)
11 (Merecz, Waszkowska, & Wezyk 2012)
12 (Morris et al. 2005)
13 (Nuttman-Shwartz & Dekel 2011)
14 (Rabe et al. 2006)
15 (Roland et al. 2014)
16 (Sawyer & Ayers 2009)
17 (Smith et al. 2014)
18 (Snape 1997)
19 (Snape 1997)
20 (Taku, et al. 2008)
21 (Widows et al. 2005)
22 (Yi & Kim 2014)
23 (Zebrack et al. 2015)
Overall (I-squared= 97.2%, p = 0.000)

...

Wejght

0.0, (-0.00, 0.01) 5 .30

--I

•

I

I

I
I

....... .'

+
+
:.......

.........

:: -

.....:.

0.11 (0.07, 0.15) 4.98
0.14 (0.05, 0.23) 4.03
0.47 (0.36, 0.59) 3.50
0.46 (0.38, 0.54) 4.30
0.09 (0.03, 0.15) 4.70
0.26 (0.20, 0.31) 4.80
0.24 (0.19, 0.30) 4.79
0.28 (0.22, 0.33) 4.73
0.23 (0.14, 0.33) 4.02
0.29 (0.21, 0.36) 4.40
0.39 (0.31, 0.47) 4.21
0.20 (0.15, 0.26) 4.78
0.23 (0.13, 0.34) 3.74
0.01 (-0.00, 0.02) 5.28

••

0.03 (0.0, , 0.05) 5 .20
0.03 (0.02, 0.04) 5.28
0.52 (0.33, 0.72) 2.17
0.50 (0.31 , 0.69) 2.23

!•
'
I

-a-:

:

<>

---

0.25 (0.13, 0.37) 3.50
0.01 (-0.01 , 0.03) 5.20
0.14 (0.09, 0.19) 4.86
0.37 (0.28, 0.46) 3.99
0.20 (0.17, 0.24) 100.00

NOTE: Wei his are from random effects anal sis
-.718

0

.718

Figure 2. Correlation Effect Size (Weighted r) between PTS and PTG.

Data from 23 studies (N = 5082) indicated a significant yet small positive
correlation between PTS and PTG (weighted r = .20, 95% Cl = .17 to .24). All studies
reported positive relationships with r ranging from .01 to .52, and 26.1 % of the effect sizes
showed moderate to large magnitude with relatively averaged weights. The heterogeneity
across studies was significantly considerable (/2 =97 .2%, p = .00). Therefore, an additional
analysis will be needed to address the variability.
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Event Centrality. The forest plot that provided the effect size distribution and
significance for each included study can be found in Figure 3.

Study

Event

ID

Centrality (95% Cl) Weight

'
.,...._

...

I

1 (Zhou et al. 2015)
2 (Ullman et al. 2014)

----

3 (Taku et al. 2015)
4 (Staugaard et al. 2015)
5 (Schuettler & Boals 2011)
6 (Roland et al. 2014)
7 (Lindstrom et al. 2013)
8 (Lancaster et al. 2013)

I
I
I
I

·~

..

I

I

•

I
I
I

-tt-,I

:..-

9 (Johnson & Boals 2015)

I
~
I
I
I
I

1O (Groleau et al. 2013)
11 (Boals & Schuettler 2011)

_....,._

12 (Blix et al. 2015)

......

I

---- --+I
I
I

12 (Blix et al. 2015)

·-

13 (Bernard et al. 2015)

%

0.63 (0.55, 0.72)

6.22

0.74 (0.70, 0.78)

6.72

0.69 (0.60, 0.79)

6.09

0.35 (0.28, 0.43)

6.35

0.71 (0.67, 0.74)

6.76

0.41 (0.33, 0.49)

6.29

0.66 (0.52, 0.80)

5.29

0.52 (0.45, 0.59)

6.39

0.65 (0.60, 0.69)

6.68

0.48 (0.38, 0.58)

5.97

0.68 (0.62, 0.73)

6.59

0.50 (0.41 , 0.59)

6.10

0.31 (0.24, 0.38)

6.37

0.54 (0.44, 0.63)

6.00

0.68 (0.61, 0.75)

6.37

0.51 (0.40, 0.62)

5.81

0.57 (0.50, 0.64)

100.00

I

14 (Barton, Boals, & Knowles 2013)

I

---...lI

15 (Allbaugh et al. 2016)

0

Overall (I-squared = 94.0%, p = 0.000)
NOTE: Weights are from random effects analysis
-.803

0

.803

Figure 3. Correlation Effect Size (Weighted r) between Event Centrality and PTG.

Effect sizes pooled from 15 studies (N = 9645) indicated a significant large
positive correlation between event centrality and PTG (weighted r = .57, 95% CI= .50
to .64). All studies reported positive relationships with r ranging from .31 to .74 and 75%
of the effect sizes showed large magnitude with averaged weights. There were
significant! y considerable levels of heterogeneity across the studies (/2 = 94.0%, p
Therefore, the variability needs to be addressed.

=.00).
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Emotion Regulation. The forest plot that provided the effect size distribution and
significance for each included study can be found in Figure 4.

Study

Emotion

ID

Regulation (95% Cl)Weight

%

I

1 (Dong et al. 2015)

-

2 (Garcia et al. 2016)
3 (Larsen & Berenbaum 2015)
4 (Lindstrom et al. 2013)
5 (Moore, Cerel & Jobes 2015)

---+
I

------

·I

6 (Morris & Shakespeare-Finch 2011)

I

7 (Phelps et al. 2008)

-

7 (Phelps et al. 2008)
8 (Seo & Sherman 2015)
9 (Su & Chen 2015)
10 (Taku et al. 2008)

•

11 (Taku et al. 2015)

0.48 (0.41, 0.56)

6.76

0.13 (0.06, 0.20)

6.78

0.37 (0.27, 0.48)

6.49

0.04 (0.01, 0.07)

6.97

0.40 (0.33, 0.47)

6.78

0.16 (0.07, 0.24)

6.67

0.23 (0.13, 0.33)

6.51

0.11 (0.04, 0.19)

6.n
6.28

0.34 (0.21, 0.48)

6.18

_.,_ 0.50 (0.43, 0.58)

6.72

·--

13 (Yeung et al. 2016)

6.80

0.46 (0.33, 0.59)

------

12 (Triplett et al. 2012)

0.27 (0.20, 0.33)

0.47 (0.39, 0.54)

6.76

0.42 (0.36, 0.48)

6.84

0.41 (0.32, 0.49)

6.69

0.32 (0.22, 0.42)

100.00

I

14 (Yu et al. 2014)

I

<I>

Overall (I-squared = 96.4%, p = 0.000)
NOTE: Weights are from random effects analysis
-.587

0

.587

Figure 4. Correlation Effect Size (Weighted r) between Emotion Regulation and PTG.

Fourteen effect sizes extracted from the studies (k = 14, N = 3047) indicated a
significant moderate positive correlation between emotion regulation and PTG (weighted
r = .32, 95% CI= .22 to .42). All included studies reported positive relationships with r

ranging from .04 to .50. 59.98% of the effect sizes showed moderate to large magnitude
with averaged weights. The heterogeneity across the studies was significantly
considerable (12 = 96.4%, p = .00), which needs to be addressed through moderator
analyses.
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Religious or Spiritual Coping. The forest plot that provided the effect size
distribution and significance for each included study can be found in Figure 5.

Study

A/S

ID

Coping (95% Cl) Weight

•

1 {Ahrens et al. 2010)

%

) 0.98 (0.79, 1.17) 14.68

I

-+-

2 (Belavich & Pargament 2002)

•

3 (Gerber, Boals & Schuettler 2011)

''
'
I

'
I

4 (Schultz, Tallman & Altmaier 2010)

I

'
'

---+'

5 (Subandi et al. 2014)

--''

6 (Thomas & Savoy 2014)

'

<>

0.44 (0.33, 0.54) 16.96

0.20 {0.18, 0.23) 18.06
0.46 (0.35, 0.57) 16.83
0.36 {0.23, 0.48) 16.52

0.37 (0.26, 0.47) 16.94

I

Overall {I-squared = 95.1%, p = 0.000)

0.45 (0.29, 0.62) 100.00

NOTE: Weights are from random effects analysis
·1.17

0

1.17

Figure 5. Correlation Effect Size (Weighted r) between R/S Coping and PTG.
Note. RJS Coping = Religious or Spiritual Coping.

Six effect sizes were extracted from the studies (k = 6, N

= 1638).

A significant

moderate positive correlation was indicated between religious or spiritual coping and
PTG (weighted r = .45, 95% Cl= .29 to .62). All studies reported positive relationships
with r ranging from .20 to .98, and 83.33% of the effect sizes showed moderate to large
magnitude with relatively averaged weights. There were significantly considerable levels
of heterogeneity across the studies (/2
through a meta-regression.

= 95. l %, p = .00), which needs to furtherly address
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Moderator Analyses
Although all the tested effect sizes showed significant values in describing their
correlations with PTG, the factors caused heterogeneity across the included studies that
still needed to be identified. Instead of single-factor ANOVAs and multivariate linear
regression analyses mentioned in the method, a more integrative way was conducted here
using meta-regression along with subgroup analyses. According to Morton et al. (2004),
meta-regression can better answer the question of estimating how much the effect
controls the differences across studies, and determining which covariates account for the
heterogeneity. Three meta-regression analyses were therefore conducted for PTS, event
centrality, and emotion regulation. For religious or spiritual coping, meta-regression
method was not able to be conducted because the number of the included studies is less
than ten (k = 6) (Guolo & Varin, 2015). Therefore, subgroup analyses upon trauma type,
time since the event, and study type were used as a supplementary method to estimate
whether the correlations vary upon these categorical factors.

Meta-regression. The coefficients, standard errors, Adjusted R 2 , p-values, and
95% confidence intervals are presented below in Table 3.

PTS. Only the regression coefficient of weighted effect size (r) showed statistical
significance in the meta-regression (p < .05), indicating the weighted effect sizes are
associated with the heterogeneity across the included studies. Trauma type, study type,
and mean time from the event (month) did not indicate statistical significance in
accounting for the differences (p = .36, .96, and .60). After entering all the above
covariates into the regression model, it was found that 79 .51 % of the heterogeneity across
the PTS studies can be explained (Adj. R2 = .795).
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Table 3 Meta-regression Results for Heterogeneity in Correlates of PTG (PTS, Emotion
Regulation, and Event Centrality)
95%CI
Coef

SE

p
Lower

Upper

PTS
(Weighted r)

.22

.03

.15

.29

.00

Trauma Type

.37

.40

2.32

3.07

.36

Adj. R2

.795
Study Type

1.25

.09

-1.52

1.44

.96

Month since the
Event

-.01

.02

-.01

.03

.60

Event Centrality
(Weighted r)

2.05

.14

1.61

2.50

.00

Trauma Type

.12

.04

-.13

.14

.87

Study Type

-.03

.06

-.22

.17

.71

Month since the
Event

-.01

.01

-.01

.01

.78

Emotion Regulation
(Weighted r)

4.67

.51

3.53

5.83

.00

Trauma Type

-.03

.08

-.22

.15

.68

.923

.877
Study Type

.09

.20

-.35

.54

.65

Month since the
Event

-.01

.01

-.02

.01

.51

Note. Coef. = coefficient for multivariate meta-regressions; SE= standard error; 95% CI

= 95% confidence interval; Adj. R2 = adjusted R-squared, the% estimate heterogeneity
explained by the group-level variables entered in the model.
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Event Centrality. Like PTS, weighted effect size (r) was the only variable that
showed statistical significance in the meta-regression (p < .05), which indicates its
association with the variability across the included studies. Trauma type, study type, and
month since the event did not indicate statistical significance in accounting for the
differences (p = .87, .71, and .78). All the above covariates explained 92.33% of the
heterogeneity across the included event centrality studies (Adj. R2 = .923).

Emotion Regulation. The coefficient of weighted effect size (r) showed statistical
significance in the meta-regression (p < .05), indicating that it is associated with the
heterogeneity across the included studies. Trauma type, study type, and month since the
event did not indicate significance in accounting for the differences (p = .68, .65,
and .51). When entering all the above covariates into the regression model, 87.82% of the
heterogeneity can be explained (Adj. R 2 = .878).

Subgroup Analyses. Most of the statistic information was eligible to estimate the
differences within PTG's correlates upon trauma type, study type, and mean time since the
traumatic event (month). However, for religious or spiritual coping, analyses were only
conducted on trauma type because there was only one category in study type (crosssectional) and the statistics for month since the event were not sufficient.
Trauma type was grouped into four categories: type I trauma (single accidents that
happened once), type II trauma (repeated traumas sustained from the past), type III trauma
(complex traumas affecting human functioning), and mixed trauma. Study type was
grouped into cross-sectional and longitudinal, whereas mean time since the event was
grouped into three categories: less than 12 months, 12 to 24 months, and more than 24
months. The results are presented in Table 4.
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Table 4 Subgroup Analyses Results for Correlates of PTG

95%C!

Pooled
Effect Size

Lower

Upper

4

.27
.11
.23
.35

.21
.06
.14
.05

.33
. 16
.33
.64

17
6

.32
.17

.14
.15

.21
.50

6
8
9

.31
.29
.17

.13
.22
.10

.49
.36
.25

0
2
5
9

.58
.50
.61

.26
.35
.56

12
4

.61
.45

4
4
8

p

12 (%)

.00***

43.6

.00***

12.0

.00***

21.9

.90
.64
.67

.00***

32.5

.55
.27

.67
.63

.00***

14.5

.50
.49
.66

.31
.34
.60

.69
.64
.72

.00***

23.8

1
7
2
5

.27
.24
.49
.37

.20
.11
.44
.23

.33
.25
.55
.50

.00***

39.7

12
3

.33
.28

.21
.11

.44
.44

.00***

12.2

5
5
5

.27
.29
.38

.15
.08
.21

.40
.50
.55

.00***

25.4

.45
.36
.34

.17
.23
.17

1.23
.48
.51

.00***

31.5

k

PTS
Trauma Type
Type I trauma
Type II trauma
Type ID trauma
Mixed
Study Type
Cross-sectional
Longitudinal
Month since Event
<12 months
12-24 months
>24 months
Event Centrality
Trauma Type
Type I trauma
Type Il trauma
Type III trauma
Mixed
Study Type
Cross-sectional
Longitudinal
Month since Event
<12 months
12-24 months
>24 months
Emotion Regulation
Trauma Type
Type I trauma
Type Il trauma
Type Ill trauma
Mixed
Study Type
Cross-sectional
Longitudinal
Month since Event
<12 months
12-24 months
>24 months
R/S Coping
Trauma Type
Type I trauma
Type II trauma
Type III trauma
Mixed

2
7
IO

0
2

I
3
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Note. k = number of effect sizes; Cl= confidence interval; * p < .05, ** p <.01, *** p <.001.
Trauma Type. The correlation effect sizes between PTS and PTG were

significantly different upon types of trauma (p < .001). The largest association estimate
was found in mixed traumatic events (pooled ES= .35, 95% Cl= .05 to .64), followed by
the one found in type I trauma (pooled ES= .27, 95% Cl= .21 to .33), type III trauma
(pooled ES= .23, 95% Cl= .14 to .33), and type II trauma (pooled ES= .11, 95% Cl
= .06. to .16). For event centrality, its association with PTG also indicated significant

differences upon trauma type (p < .001). Mixed traumatic events showed the largest
association estimate (pooled ES= .61, 95% Cl= .56 to .67), followed by type II trauma
(pooled ES= .58, 95% Cl= .26 to .90) and type III trauma (pooled ES= .50, 95% Cl=
35 to .64). The correlation effect sizes between emotion regulation and PTG varied
significantly upon types trauma (p < .001), with the association found in type ill trauma
(pooled ES= .49, 95% Cl= 44 to .55) larger than the one in mixed trauma (pooled ES
= .37, 95% Cl= 20 to .33), type I trauma (pooled ES= .27., 95% Cl= 20 to .33), and

type II trauma (pooled ES= .24, 95% Cl= .11 to .25). For religious or spiritual coping,
the largest association of PTG was found in type II trauma (pooled ES= .45, 95% Cl
= .17 to 1.23), which showed statistical differences with type III trauma (pooled ES= .36,

95% Cl= .23 to .48) and mixed traumatic events (pooled ES= .34, 95% Cl= .17 to .51).

In general, different types of traumatic events account for moderate levels of
heterogeneity in current study (12 = 43.6%, 32.5%, 39.7%, and 31.5%, respectively).
Study Type. For all the correlates of PTG, there was a consistent trend suggesting

significant larger associations in cross-sectional studies (pooled ES= .32, .61 , and .33)
versus longitudinal studies (pooled ES= .17, .45, and .28) (p < .001). In general, study
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type accounts for minimal levels of heterogeneity in current study (/2 = 12.0%, 14.5%,
and 12.2%, respectively).

Time since the Event. The correlation effect sizes between PTS and PTG varied
significantly upon mean month since the event (p < .001). The largest association
estimate was found in traumatic events that happened within 12 months (pooled ES= .31,
95% CI= .13 to .49) versus those happened for 12 to 24 months (pooled ES= .29, 95%
CI=. 22 to .36) and more than 24 months (pooled ES= .17, 95% CJ =.10 to .25). For

event centrality, the association with PTG also indicate significance on time since the
event (p < .001). Events that took place for more than 24 months showed the largest
association estimate (pooled ES= .66, 95% CI =.60 to .72), followed by those less than
12 months (pooled ES= .50, 95% CI =.31 to .69) and those from 12 to 24 months (pooled
ES= .49, 95% CI =.34 to .64). The association estimate between emotion regulation and

PTG was found to the largest upon events that happened for more than 24 months
(pooled ES= .38, 95% CI= .21 to .55), followed by those from 12 to 24 months (pooled
ES= .29, 95% CI= .08 to .50) and those happened within 12 months (pooled ES =.27,

95% CI= .15 to .40). All the differences above were found to be statistically significant
(p < .001). In general, mean time since the traumatic event accounts for minimal levels of

heterogeneity in current study (/2 = 21.9%, 23.8%, and 25.4%).

Publication Bias

Funnel Plots. Funnel plots with pseudo 95% confidence limits for PTS, event
centrality, emotion regulation, and religious or spiritual coping are presented in Figure 6,
7, 8, and 9. The vertical line represents the estimated population effect size.
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The funnel plots shown in Figure 6, 7, 8, and 9 indicate that publication bias
might be present in the included studies, as the data points are distributed asymmetrically
around the estimated population effect size within a non-funnel like shape, which is
typical in biased data"ets. Tn order to further investigate and reduce the publication bias,
fail-safe N analyses was therefore conducted (Orwin, 1983). As mentioned in the method,
such analyses are to determine the number of missing studies that would bring the
smallest effect deemed other than zero to be substantially important. More importantly, it
helps to identify the number of studies with nonsignificant findings that can nullify the
result in a meta-analysis. In the current study, 0.10 was used as the criterion value of
Cohen's smallest effect size.
Fail-safe N. According to Orwin (1983), a guideline generally accepted for
interpreting fail-safe N is that the meta-analytic result is robust to publication bias if NJs ~

5k + 10 (k refers to the number of studies included in the meta-analysis). However, failsafe N is automatically calculated using fixed effect models. Therefore, the interpretation
of fail-safe N should be taken with caution because all effect sizes in current study were
calculated using random effect models.
PTS. The analysis indicated that 39 additional studies with nonsignificant findings

will be necessary to conclude that there is no correlational relationship between PTS and
PTG (Nfs = 39). This result indicated the presence of publication bias in that Nts is smaller
than 5k+ 10 (k = 23). Therefore, the finding of the correlation between PTS and PTG
should be interpreted with caution.
Event Centrality. Fail-safe N indicated that 87 additional studies suggesting no

relationship between event centrality and PTG will be needed to nullify the correlational
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effect in current study (Nfs = 87). This meta-analytic result was robust to publication bias
in that Nts is larger than 5k+ 10 (k = 15). Thus, findings between event centrality and PTG
in current study are representative of both published and unpublished studies.
Emotion Regulation. Fail-safe N indicated that 31 additional studies suggesting no

relationship between emotion regulation and PTG will be necessary to conclude no
correlational effect in current meta-analysis (Nfs = 31), suggesting the presence of
publication bias (Nfs

~

5k+ 10, k = 14). Therefore, interpretation of the relationship

between emotion regulation and PTG in current study should be taken with caution.
Religious or Spiritual Coping. The fail-safe N analysis indicated that 21 additional

nonsignificant studies will be required to suggest no correlational effect between
religiosity or spirituality and PTG (Nfs = 21 ). This meta-analytic result should be
seriously considered the possibility of publication bias (Nfs
correlational findings should be interpreted with caution.

~

5k+ 10, k = 6) and
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Discussion
The current meta-analytic review summarized findings from 56 individual studies
examining the relationship between PTG and its correlates. The aim of this study was to
provide a comprehensive understanding of PTG by analyzing existing research
examining its associations with PTS, event centrality, emotion regulation, religious or
spiritual coping, and therefore bring insights into trauma psychology through the
clarification of these associations. Despite the variability in effect sizes obtained, the
results of the current study are in line with the hypothesis that the above examined
variables all indicated significant associations with PTG.

PTS and PTG. In the current meta-analysis, PTS demonstrated a positive
association with PTG (weighted r = .20, 95% CI= .17 to .2), suggesting individuals with
higher levels of PTS report increased levels of PTG. This finding is consistent with some
of the evidence obtained from the past (Dekel & Nuttman-Shwartz 2009; Lowe, Manove, &
Rhodes, 2013; Snape, 1997). According to Lowe et al., experiencing higher levels of
higher levels of PTG in an immediate or longer-term aftermath of natural disasters is
associated with higher PTS. According to the Janus Face model proposed by Maercker
and Zoellner (2004), PTG is related to aspects of PTS that indicate both self-constructive
growth (intrusive symptoms that lead to cognitive restructuring) and self-deceptive
growth (avoidance and hyperarousal symptoms in order to regain a sense of mastery).
Our study also proved the hypothesis that PTS does have a positive relationship with
PTG, suggesting that PTS symptoms do play a role in self-perceptive growth after
traumatic events. Such findings therefore warrant future explorations in specific aspects
(e.g., hyperarousal & intrusion symptoms, avoidance, negative alterations) and their
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actual associations with PTG. However, in the current study, the effect size for this
correlation was small. This may due to the variability of effect sizes coded into the
analysis, especially those reported small magnitudes of effect (Cordova et al., 2007;
Forstmeier et al., 2015; Garcia et al., 2015; Yi & Kim; 2014) and those reported zero

correlations (Ahrens, Abeling, Ahmad, & Hinman, 2010; Roland et al., 2014; Smith et
al., 2014; Widows et al., 2015). Another possible explanation for the small effect size is
that the included studies (k = 23) contained different types of traumatic events, which
may compromise the final weighted effect.
Subgroup analyses revealed that the effect size differed significantly upon trauma
type, study type, and time since the traumatic event, which tested our hypothesis that the
strength of PTS-PTG correlation does vary upon different types of traumatic events. For
trauma type, mixed trauma indicates the strongest effect, followed by type I (single
unexpected trauma), type II (repeated trauma sustained from the past), and type ill
trauma (complex trauma affecting human functioning). This suggests that trauma type
moderates the correlation between PTS and PTG, in that distress after unexpected single
traumatic events (e.g., traffic accidents) are more influential to PTG than distress after
complex ones (e.g., physical/sexual abuse, combat injuries, refugee experience). This is a
very interesting finding because it contradicts with previous research that unexpected
road trauma was less likely to endorse aspects of PTG than complex trauma (Harms &
Talbot, 2007; Shakespeare-Finch & Armstrong, 2010). It is possible that PTS symptoms
developed from single unexpected trauma tend to be more intense and less likely to be
processed within a sho11 time range than those from chronic complex trauma, therefore,
higher PTG levels will be converted on si ngle unexpected trauma than complex trauma.

POSTTRAUMATIC GROWTH AND ITS CORRELATES

51

Future studies on the moderating effect of trauma type on PTS-PTG relationship will be
needed to further address the current finding. Our meta-analytic finding on trauma type
also provides a possible explanation on previous controversies on PTS-PTG correlation
with different types of traumatic events.
For the type of study included, significant differences were found between crosssectional and longitudinal studies. The effect was stronger in cross-sectional studies than
in longitudinal ones. PTS reported by cross-sectional studies is more influential to PTG
than the one reported by longitudinal studies. This may seem contradicted to the common
sense that longitudinal research will provide a more thorough understanding for process
than outcomes. However, our finding on study type may help to address the controversies
lie in different types of studies on PTS-PTG relationship.
Time since the traumatic event was another significant moderator of the
correlation between PTS and PTG, which was in line with our hypothesis. The effect was
larger in traumatic events that happened within 12 months than those happened for 12 to
24 months. Events that happened for more than 24 months indicated the smallest effect.
This finding suggests that there is a stronger PTS-PTG correlation in short term than
longer term, which is consistent with the functional-descriptive model of PTG (Tedeschi
and Calhoun, 2004) that there are more occasions for intrusive thoughts and negative
intrusive rumination at early stages of traumatic events, which lead to disengagement of
previous assumptions and restructure of beliefs. This is an important finding considering
PTG takes time to occur (Prati & Pietrantoni, 2009; Sawyer, Ayers & Field, 2010).
Future research should further explore the role that time since the event plays in PTSPTG relationship.
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Event Centrality and PTG. In the current meta-analysis, event centrality
demonstrated a positive association with PTG (weighted r = .57, 95% CI= .50 to .64),
suggesting the more individuals experience the centrality of the traumatic event, the more
PTG they will perceive. This finding is in line with previous individual studies (Boals &

Schuettler, 2011; Lindstrom, Cann, Calhoun, & Tedeschi, 2013; Ullman, 2014).
According to Boals and Schuttler (2011), event centrality is associated both with negative
deliberation and positive traumatic consequences. According to Tedeschi, Calhoun, and
Cann (2007), before the presence of PTG, there should be a challenge to core beliefs and
re-examination of previous assumptions caused by the traumatic event, which could be a
beneficial experience. On the other hand, centrality of the event has been reported to
relate to an integration into one's self-concept, leading to the challenge to core beliefs
and restructure to the existential assumptions (Berntsen & Rubin, 2007). According to
Lancaster, Kloep, Rodriguez, & Weston (2013), new possibilities and personal growth
domains of PTG are impacted and predicted by challenged beliefs in the world as a
dangerous place through experiencing traumatic events. Our findings also proved the
hypothesis that event centrality does have a positive association with PTG, suggesting the
importance of acknowledging centrality of the event into the recovery process when
dealing with clinical traumatic events. In the current study, the magnitude of this effect
size was large, which means the correlation between event centrality and PTG is strong.
The possible explanation is that most of the studies included reported medium to large
effect between event centrality and PTG (Barton, Boals, & Knowles, 2013; Johnson &
Boals, 2015; Ullman et al., 2014; Zhou et al., 2015).
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Subgroup analyses revealed that the effect size varied significantly upon trauma
type, study type, and time since the event, which has also tested the hypothesis. For
trauma type, same as PTS, mixed trauma showed the largest effect, followed by type II
(repeated trauma sustained from the past) and type III trauma (complex trauma affecting

human functioning). Trauma type moderates the correlation between event centrality and
PTG, specifically, the degree of event centrality in repeated trauma sustained from the
past is more influential to PTG, compared to trauma in complex trauma affecting human
functioning. However, there has been no study found on the reason why the correlation
between event centrality and PTG varies upon trauma type. Overall this is an interesting
finding, suggesting the importance of considering differences brought by trauma type into
the relationship of growth after trauma and centrality of the event.
For study type, like what was found in PTS and PTG, there were significant
differences between cross-sectional studies and longitudinal studies on the correlation.
The effect was stronger in cross-sectional studies than in longitudinal ones. Centrality of
event reported by longitudinal studies is more influential to PTG than the one reported by
cross-sectional studies. Our finding on such differences in study type will need to be
further addressed to better understand the relationship between event centrality and PTG.
Time since the event appeared to differently affect the relationship between event
centrality and PTG, which was consistent with the hypothesis. The relationship was
stronger in the events that took place for more than 24 months than those less than 12
months, and those happened for 12 to 24 months indicated the smallest effect. Contrary to
this moderating effect found between PTS and PTG, this finding suggests that in the long
term there is a stronger association between event centrality and PTG, whereas in the
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short term there is a weaker association. This can be explained with the developmental
model of PTG (Maercker & Zoellner, 2004) that cognitive processing of challenged core
beliefs may take time to convert into self-enhancement. This finding is important in
addressing the role of timing in the relationship between event centrality and PTG.

Emotion Regulation and PTG. In the current meta-analysis, emotion regulation
demonstrated a positive moderate association with PTG (weighted r = .32, 95% CJ= .22
to .42), suggesting higher levels of emotion regulation are related to increased levels of
PTG. This finding was consistent with previous studies that emotion regulation strategies
are important associated factors of PTG (Larsen & Berenbaum, 2015; Su & Chen, 2015;
Yu et al., 2014). As mentioned by Larsen and Berenbaum (2015), emotion regulation
strategies play an important role in posttraumatic outcomes. Emotion regulation strategies
such as thought suppression and rumination are considered as response-focused coping,
which might be more necessary and helpful in coping with the traumatic event that rooted
in the past. Previous research tended to view response-focused emotion regulation
strategies as unhelpful and even harmful in coping with threatening information brought
by trauma (Gross & John, 2003), however, current study suggests that general emotion
regulation after trauma was positively related to growth. This is a peculiar finding,
considering our hypothesis that different aspects of emotion regulation will be related to
PTG in two ways. Thus, future studies are still needed on the actual effect that specific
aspects of emotion regulation strategies (e.g. rumination, emotion suppression) have on
PTG. On the other hand, in a sample of cancer patients, Yu and his colleagues (2014)
found that effective emotion regulation was associated with PTG. They also found that
this relationship was mediated by positive affect. It has also been suggested that during

POSTTRAUMATIC GROWTH AND ITS CORRELATES

55

the process of PTG, the degree that individuals engage in self-disclosure about their
emotions and about their perspective on their crisis may play a role (Tedeschi & Calhoun,
2004). It is possible that emotion regulation in general could help with trauma-focused
emotional processing, which may bring more positive affect and life narrative that is
required in the enhancement and maintenance of PTG. In general, the better individuals
implement emotion-coping strategies, the higher growth levels they will perceive after
traumatic events.
Trauma type appeared to be moderating the correlation between emotion
regulation and PTG, in that the strength of this correlation was differently affected by
types of traumatic events. Type ID trauma (complex trauma affecting human functioning)
demonstrated the strongest relationship, compared to mixed trauma, type I trauma (single
unexpected trauma), and type II trauma (repeated trauma sustained from the past). In
other words, emotion regulation in complex trauma affecting human functioning is more
influential to PTG than the other two types. However, it has been not well understood
why this moderating effect was found. Because most traumatic events that affect human
functioning (e.g., refugee experience) are more complex than single unexpected ones, it is
possible that the emotion processing of such trauma tends to be more demanding than the
single ones, which might lead to higher emotion regulation levels. This is an interesting
finding, suggesting the need of further exploration.
Like what it was in PTS and event centrality, same moderating effect of study
type was found in the relation of emotion regulation to PTG as well. Two types of study
appeared to affect the correlation differently, with the relationship stronger in crosssectional ones. However, as most of the studies included on this correlation were cross-
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sectional (k = 11), our finding opens an avenue to further discussion of when and how
emotion-focused coping affects personal growth after trauma.
Time since the traumatic event was another moderator of the relationship between
emotion regulation and PTG. Emotion regulation in the events that happened for more
than 24 months was more influential to PTG than those from 12 to 24 months and those
happened within 12 months. This was in line with the previous opinion that the
relationships among emotion regulation and PTG may change over time (Yu et al., 2014).
For the current study, the correlation in shorter terms is not as strong as what it was in the
long term. When it comes to clinical populations, this finding suggests that it is important
to notice the effect that emotion regulation has on positive posttraumatic outcomes may
take time to occur.
Religious/Spiritual Coping and PTG. The current meta-analysis found a
positive moderate association between religious/spiritual coping and PTG (weighted r
= .45, 95% CI= .29 to .62), which confirmed the hypothesis. Higher levels of

religiousness or spirituality suggests higher levels of PTG. In other words, the more
religious/spiritual coping individuals used, the more positive benefit finding they will
perceive. This finding was in line with previous research that spiritual or religious coping
are associated with positive posttraumatic outcomes, specifically, PTG (Cook, Aten,
Moore, Hook, & Davis, 2013; Schultz, Tallman, & Altmaier, 2010; Shaw, Joseph, &
Linley, 2005). According to Shaw, Joseph, and Linley (2005), positive religious coping,
religious readiness, and intrinsic religiousness are associated with PTG. In fact, through
the traumatic experience, religious beliefs and behaviors can be developed and helpful in
the psychological adjustment and personal growth after trauma. Furthermore, Religious
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or spiritual beliefs can be preexisting and destroyed through struggling with the events
that shattered previous assumptions, whereas in many cases that PTG were reported,
religiousness can provide an integrative life narrative that serves as a framework or
solution for interpreting traumatic challenges as tragic or valuable (Emmons, Colby, &
Kaiser, 1998). On the other hand, it was suggested that adaptive narrative that religious
traditions provide are through incorporating its aspects into one's own life story
(Mcgrath, 2011). The current finding also supported the positive interactions between
religious or spiritual coping and positive growth after trauma. However, current study
was more flexible on religious and spiritual coping. Studies were included on both
concepts because of the limited number of eligible studies (k = 6). It should be noted that
differences do exist between religiousness and spirituality despite the similarity they
share. Compared to religiousness, spirituality represents a broader religious context,
which might be nontraditional or traditional (Hill & Pargament, 2008). Although so far
religiousness and spirituality have been viewed as more related rather than independent,
future studies should focus more on the differences of the effect they have on
posttraumatic outcomes.
Trauma type emerged as a moderator for religious/spiritual coping and PTG. The
strength of the correlation was differently affected by types of traumatic events. Type II
trauma (repeated trauma sustained from the past) demonstrated the strongest correlation,
compared to type m trauma (complex trauma affecting human functioning) and mixed
traumatic events. Religious/spiritual coping in the events sustained from the past is more
related to PTG than the other two types. Trauma type may play an important role in
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estimating the effect that religious/spiritual coping has on positive posttraumatic
outcomes.

Limitations and Future Directions
Despite the valuable findings presented above, the current study does have
limitations. First, for meta-analysis, there are some methodological issues regarding
coding and calculating effect sizes. As coefficient r was used for the analysis, some
studies with large correlation coefficients were excluded because sufficient statistical
information could not be extracted, which might affect the actual final weighted effect
size. In addition, when calculating effect sizes, random effect models (REMs) were
applied. Compared to fixed effect models (FEMs), this is a more conservative approach
to reduce type I error (Field, 2003), however, it might also lower the significance for
effect size estimates in each meta-analysis. Another issue is that significant heterogeneity
was found among included studies for all four PTG associated factors. Although metaregression and subgroup analyses were both conducted to address the heterogeneity issue,
the final correlation effect sizes still should be interpreted with caution. Finally,
publication bias analysis indicated that only studies in event centrality fully represented
both published and unpublished studies. The presence of publication bias will more or
less compromise the validity of the analysis; therefore, the findings in PTS, emotion
regulation, and religious or spiritual coping should be viewed with caution and only
within these contexts.
When it comes to individual associated factors of PTG, some future directions can
be identified. For PTS, future studies should explore specific PTS aspects (e.g.,
hyperarousal & intrusion symptoms, avoidance, negative alterations) and their actual
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associations with PTO. For emotion regulation, more detailed explorations will be needed
to determine whether and how positive and negative aspects of emotion processing
strategies differently affect posttraumatic outcomes. For religious or spiritual coping, it is
necessary that future studies to discuss their individual relationship with PTO in order to
better address the differences between religiousness and spirituality. In general, when it
comes to clinical implications, further studies on how trauma type, study type, and time
since the traumatic event differently affect associations of posttraumatic outcomes will
also be needed to better help clinical trauma populations.

Clinical Implications
Despite the limitations mentioned above, the current study does have some
implications for clinical practice. This study investigated the actual associations between
PTO and PTS, event centrality, emotion regulation strategies, and religious/spiritual
coping, which helps us understand how posttraumatic distress, cognitive and emotion
processing, and coping strategies facilitates the growth and better adjustment after
traumatic experiences. Compared to terms such as "optimism" and "resilience" that
emphasize the adjustment excluding the adversity, PTO emphasizes more of the stressrelated thriving upon the adversity. However, our study as well as previous empirical
studies indicated coping strategies, optimism, and resilience all serve as important tools
in perceiving positive psychological growth after trauma (Prati & Pietrantoni, 2009). In
addition, PTO entails psychological distress, challenge and re-examination of core
beliefs, and emotional processing of the event, which may seem to be painful for trauma
populations. Therefore, becoming fully aware and acknowledging the benefits that such
experiences could bring would be helpful for therapeutic processes. Specifically, PTO
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has been found to be associated with increased perceived physical health and decreased
negative mental health (Sawyer, Ayers, & Field, 2010), which helps to improve general
well posttraumatic adjustment. Compared to the term "recovery," PTG is not a simple
return to the baseline functioning. It represents an increa~ed subjective perception in:
appreciation for life, interpersonal relationships, change in priorities, a sense of personal
strength, and a richer existential and spiritual life (Tedeschi & Calhoun, 1996).
As indicated by our current findings, posttraumatic distress, centrality of the
event, and challenge to core beliefs are positively related to PTG, suggesting a new
perspective in clinical interventions. Clients with previous traumatic experience may
focus more on the negative outcomes rather than the positive ones. The current results
expanded the avenue for intervention programs to switch the focus into positive
psychological changes that come with the struggles. Although the literature has still been
controversial on whether PTG should be viewed as an adaptive strategy or an outcome of
the adaptation (Park & Helgeson, 2006), findings from the current study suggest that
PTG is likely both because it entails coping strategies in emotion and spirituality as well
as the ongoing changes over time in different associated factors. Therefore, the current
study provided a cornerstone for clinical interventions to further determine whether and
how different PTG processes facilitate the well-being of trauma populations.
The current findings also indicated the correlations of PTG with PTS, event
centrality, emotion regulation, and religious or spiritual coping may vary upon trauma
type (see Discussion). PTS is more influential to PTG in single unexpected trauma (e.g.
road accidents); event centrality and religious or spiritual coping are more influential to
PTG upon sustained and repeated trauma (e.g. physical/sexual abuse); and emotion
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regulation is more influential to PTG upon complex trauma affecting human functioning
(e.g. refugee experience). This suggests that clinicians should pay attention to the effect
of specific type of traumatic experience in assisting the occurrence of PTG. However, the
current challenge for clinical interventions might be tailoring specific positive growth
programs for each type of traumatic event.
Last but not least, although findings from current study as well as the concept of
PTG provide a positive perspective for posttraumatic outcomes, it should be noted that
the occurrence of PTG does have preconditions such as psychological distress, emotion
processing, adaptive coping, and challenge and re-examination of core beliefs. Therefore,
in clinical practice, it will be very important to acknowledge that PTG might not be
necessary in the recovery process and it should be viewed objectively.

Conclusion
Through the method of meta-analysis, the current study provided a
comprehensive understanding of PTS, event centrality, emotion regulation, and
religious/spiritual coping and their associations with PTG. The results showed that PTS,
event centrality, emotion regulation, religious/spiritual coping were all positively related
to PTG. In addition, different trauma type, study type, and time since the event appeared
to affect the above correlations differently. The current findings expanded an avenue for
future research to determine what facilitates therapeutic outcomes in trauma populations,
and how such processes can be affected by clinical factors.
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Appendix A

Type Ill Trauma Assessment Matrix (Kira, 200/)

Trauma
Type

Attachment
Traumas

Autonomy/
Identity
Traumas

Interdepende
nee Traumas

Achieveme
nt Traumas

Survival
Traumas

Internal
Traumas

Transmitted
Structural,
and
Historical
Traumas
Birth and
Infancy
Traumas
Early
Childhood
Traumas
Adolescent
Age
Traumas
Late
Adulthood
Traumas
Elderly
Traumas

Note Specify if it is indirect trauma, direct trauma, or factitious trauma.
If direct trauma: specify Type I = 1, Type II =2; for Type II indicate: a =ongoing, b =
ceased.

If indirect trauma: specify if it is one step or cross generational.
If cross-generational trauma: specify if it is family or collective. If collective: specify if it
is historical or Taxonomy of Trauma 84 social/ structural. Further, specify if it is nature
made or man-made; if it is man-made, specify if it is person made or society made.
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Appendix B
Descriptive Information of Studies Included in the Meta-Analysis (PTG vs. PTS)
Sample
Size

Mean
Age

Female
(%)

Trauma
Type

Study Type

Mean Time
since Event
(month)

PTS Measure

Quality

Anderson& Lopez-Baez
(2008)

347

21.23

64.80%

mixture

crosssectional

NR

PSQ

4

Bauwens & Tosone (2014)

244

47.73

82%

natural
disaster

crosssectional

57

PCL-C

4

Cordova et al. (2007)

65

52.30

100%

breast
cancer

crosssectional

9.4

PCL-C

5

Dekel & Nuttman-Shwartz
(2009)

134

44.89

47%

rocket
attack
(combat)

crosssectional

3

core
symptoms

4

Dekel, Ein-Dor &
Solomon (2012)

287

53.40

NR

combat
trauma

longitudinal

360

PTSD
Inventory

4

103

78

]%

combat
trauma

crosssectional

720

PDS

5

Garcia, et al. (2015)

35 1

40.40

63.20%

natural
disaster

crosssectional

31

IES-R

5

Lowe, Manove, & Rhodes
(2013)

334

25.54

100%

natural
disaster

longitudinal

24,36

IES-R

5

Marotta-Walters, Choi, &
Shaine (2015)

107

40

0

combat
OEF/OIF

crosssectional

NR

CAPS

5

Merecz, Waszkowska, &
Wezyk (2012)

205

37

19%

motor
vehicle
accidents

crosssectional

24

PTSD-1 Polish
Version

5

Study

Forstmeier et al. (2015)
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(Continued)
Mean Time
since Event
{month)

Posttraumatic
Stress
Measure

Quality

NR

IES-R

4

NR

PTSD-1

4

57

CAPS

4

NR

LASC

5

10.95

PDS

5

122.4

PCL-C

4

longitudinal

2,4

IES

3

grief

crosssectional

9.67

IES-R

4

bone marrow
transplantation

longitudinal

24.05

PCL-C

4

144.36

PDS

5

12

PDS

5

Sample
Size

Mean
Age

Female
(%)

Trauma Type

Morris et al. (2005)

2 19

24.79

86.30%

mixture

Nuttman-Shwartz &
Dekel (2011)

269

35.49

62.30%

Rabe et al. (2006)

82

NR

NR

Roland et al. (2014)

257

42.02

68.60%

Sawyer & Ayers
(2009)

219

28.14

100%

childbirth

Smith et al. (2014)

886

62.9

51%

cancer

Snape ( 1997)

53

37.3

24.50%

accidents+
assault

Taku, et al. (2008)

71

19.94

53.50%

Widows et al. (2005)

72

47.62

74%

Study

forced
relocation
motor vehicle
accidents
pervasive
violence

Study Type
crosssectional
crosssectional
crosssectional
crosssectional
crosssectional
crosssectional

crosssectional
crossZebrack et al. (2015)
165
36.9
46.10%
cancer
sectional
Note NR not reported in the study; PSQ Perceived Stress Questionnaire; PCL-C
Yi & Kim (2014)

225

=

21.95

41.50%

=

cancer

=PTSD Checklist-Civilian Version; PDS

=Posttraumatic Diagnostic Scale; IES-R = Impact of Event Scale-Revised; CAPS= Clinician-Administered PTSD Scale; LASC = Los
Angeles Symptom Checklist-PTSD
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Appendix C

Descriptive Information of Studies Included in the Meta-Analysis (PTG vs. Event Centrality)
Sample
Size

Mean
Age

Female
(%)

Trauma
Type

Study Type

Mean Time
since Event
(month)

Event
Centrality
Measure

Quality

Zhou et al. (2015)

354

18.79

53.50%

natural
disaster

cross-sectional

54

CBI

4

Ullman et al. (2014)

1863

31.l

100%

sexual
assault

cross-sectional

NR

CBI

4

Taku et al. (2015)

314

19.4

49.70%

natural
disaster

cross-sectional

27

CBI

5

Staugaard et al. (2015)

251

26.4

7.00%

combat

longitudinal

3

CES

4

Schuettler & Boals
(2011)

2326

20.58

66.00%

mixture

cross-sectional

NR

CES

3

Roland et al. (2014)

257

42.02

68.60%

pervasive
violence

cross-sectional

NR

CES

5

Lindstrom et al. (2013)

129

20.29

67.40%

mixture

cross-sectional

24

CBI

5

Lancaster et al. (2013)

405

19.43

53.10%

mixture

cross-sectional

NR

CES

4

Johnson & Boals (2015)

1295

20. l

70.40%

mixture

longitudinal

2

CES

3

Study
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(Continued)

Sample
Size

Mean Age

Female
(%)

Trauma Type

Study Type

Mean Time
since Event
(month)

Event
Centrality
Measure

Quality

Groleau et al. (2013)

187

21.4

61.50%

mixture

crosssectional

24

CES

4

Boals &Schuettler
(2011)

929

20.1

65.00%

mixture

crosssectional

26

CES

3

Blix et al. (2015)

229

NR

62.00%

bombing attack

longitudinal

IO, 22

CES

4

Bernard et al. (2015)

214

21.3

59.30%

mixture

crosssectional

12,24

CES

4

Barton, Boals, &
Knowles (2013)

500

20.9

69.00%

mixture

crosssectional

NR

CES

4

Allbaugh et al. (2016)

163

18.9

79.80%

mixture

crosssectional

18

CES

4

Study

Note NR =not reported in the study; CBI =Core Beliefs Inventory; CES =Centrality of Event Scale
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Appendix D
Descriptive Information of Studies Included in the Meta-Analysis (PTG vs. Emotion Regulation)

Sample
Size

Mean Age

Female
(%)

Trauma Type

Study Type

Mean Time
since Event
(month)

Emotion
Regulation
Measure

Qual ity

Dong et al. (2015)

232

35.1

19.80%

accidental
injury

crosssectional

3

ERRI

5

Garcfa et al. (2016)

349

40.4

63.20%

natural
disaster

crosssectional

32

ERRI

4

Larsen & Berenbaum
(2015)

107

37.3

100%

mixture

crosssectional

26

EACS,ERQ

5

Lindstrom et al. (2013)

129

20.29

67.40%

mixture

crosssectional

24

RS

5

Moore, Cerel & Jobes
(2015)

154

NR

90.10%

suicide
bereavement

Crosssectional

24

RRS

4

Morris & ShakespeareFinch (2011)

313

62.41

52.50%

cancer

crosssectional

35.04

RI

4

Phelps et al. (2008)

83

52.9

17.40%

limb loss

longitudinal

6, 12

CPTS

5

Soo & Sherman (2015)

85

55.98

100.00
%

cancer

crosssectional

6.5

MRIS

5

Study
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(Continued)

Sample
Size

Mean
Age

Female(%)

Trauma
Type

Study Type

Mean Time
since Event
(month)

Emotion
Regulation
Measure

Quality

Su & Chen (2015)

110

20.02

63.60%

mixture

longitudinal

0.74

RIQ

5

Talcu et al. (2008)

71

19.94

53.50%

grief

cross-sectional

15

RS

4

Talcu et al. (2015)

314

19.4

49.70%

natural
disaster

cross-sectional

27

ERRIJapanese

4

Triplett et al.
(2012)

333

22.26

64.20%

mixture

cross-sectional

12.68

ERRI

4

Yeung et al. (2016)

454

22.9

81.60%

mixture

cross-sectional

NR

EACS

4

Yu et al. (2014)

230

46

61.50%

cancer

cross-sectional

6

ERS-Chinese
(suppression)

5

Study

Note NR = not reported in the study; EACS = Emotion Approach Coping Scale; ERQ = Emotion Regulation Questionnaire;

RS

=Rumination Scale; RRS =Rumination Response Scale; CPTS =Cognitive Processing of Trauma Scale; MRIS =Multi-

dimensional Rumination in Illness scale; RIQ = Response to Intrusion Questionnaire; ERS = Emotion Regulation Scale
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Appendix E
Descriptive Information of Studies Included in the Meta-Analysis (PTG vs. R/S Coping)

Sample
Size

Mean
Age

Female
(%)

Trauma
Type

Study Type

Mean Time
since Event
(month)

R/S Coping
Measure

Quality

Ahrens et al. (2010)

103

37.55

100.00%

sexual
assault

crosssectional

106.44

RCAS

4

Belavich & Pargament
(2002)

155

44

67.00%

care-taker

crosssectional

NR

RPSC, RCAS

4

Gerber, Boals &
Schuettler (2011)

1016

20.18

67.00%

mixture

crosssectional

NR

Brief RCOPE

3

Schultz, Tallman &
Altmaier (2010)

146

41.7

47.30%

mixture

crosssectional

NR

R-SI

4

Subandi et aJ. (2014)

90

NR

NR

natural
disaster

crosssectional

8

ss

3

Thomas & Savoy
(2014)

128

19.77

70.30%

mixture

crosssectional

NR

BriefRCOPE

4

Study

Note NR = not reported in the study; RCAS = Religious Coping Activities Scale; RPSC = Religious Problem Solving Scales;

SS = Spirituality Scale; R-SII = Religious-spiritual Importance Inventory

